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IMOACHUTEJIBHAS 3AIINCKA
CraTyc JOKYMEHTA
Pabouyas nporpamma pazpaboTaHa Ha OCHOBE:

. OenepanbHoro 3akona PO «O6 obpasoBanuu B Poccutickoii @enepanmm» Ne273 —D3;

. DenepanbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00LIEro 00pa30BaHus;

. OenepanbHON alaNTHPOBAHHONW 00Pa30BaTENLHON MPOrpaMMBI OCHOBHOTO OOILIEro 00pa3oBaHus AJs 00y4aromuxcs ¢ OrpaHMYCHHBIMH BO3MOXXHOCTAMH 340POBbS,
yTBepxkaeHHo# 24.11.2022 1. Munanpocsemenus PO no Ne 1025;

. AfanTUpoBaHHOH 00pa30BaTeNbHOM MNPOTrpaMMbl OCHOBHOIO o0Imero oOpazoBanus [0CyqapCTBEHHOTO OOMKETHOTO 00IIe00pa3oBaTeIbHOTO — YUPEKACHUS
«AJBMETHEBCKas IIKOJIA-UHTEPHAT AJIS I€TeH C OrPaHUuEHHBIMHU BO3MOKHOCTSIMU 370POBBS;

. Yuyebnoro mmaHa locynapcTBEHHOro OMOMKETHOTO O00ILIE00pa30BaTENbHOTO YUPEXKICHUA «AJBMETHEBCKAsl INKOJIA-MHTEPHAT Ul JAETEH € OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/10POBbS»;

. [MonoxxeHuss 0 CTPYKType, MOPsAKE pa3pabOTKU M yTBEpKACHUS paboyux MporpamMMm yUeOHBIX KypcoB, MPEAMETOB, ITUCIMIUIMH [0CYIapCTBEHHOTO OIOMKETHOTO
00111€00pa30BaTENFHOTO YUPEKACHUS «AJIbMETHEBCKAsSI IIIKOJIa-UHTEPHAT [T A€TEH ¢ OrpaHUYCHHBIMU BO3MOKHOCTSAMHU 3I0POBBS»;

° PaGoueii mporpaMMbl BocIUTaHUS AJIbMETHEBCKON IIKOJIBI-HHTEPHATA;

. OenepabHOTO MEepevHsT YYeOHNKOB, PEKOMEHIOBaHHbBIX (JIOMYIIEHHBIX) K UCTIOJIL30BaHUIO B 00Pa30BaTeNbHOM MPOLiecce B 00pa30BaTENbHBIX YUPEKICHHSIX;

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

[IporpaMmMa Mo XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMsl COCTaBlIeHa HA OCHOBE TPeOOBaHMI K pe3yJdbTaTraM OCBOSHHMS OCHOBHOH 00pa3oBaTelbHON
MPOrpaMMBI OCHOBHOTO 00111eT0 06pazoBanus, npenctaBieHHEX B PI'OC OO0, a taxke Ha ocHOBE (hemepanbHON paboueil mporpaMMbl BOCITUTAHHS M C YIETOM KOHIIETIIIHA
npernoAaBaHus yueOHOTO TpenMeTa « XuMus» B 00pa3oBaTesbHBIX opranu3anusx Poccuiickoit @enepanyn.

[IporpaMma mo XUMHHU Ja€T MpEACTaBICHHE O LEJSAX, OOLIel cTpaTerud OOyuYeHHMs, BOCIIMTAHHMS W Pa3BUTHs OOyYaroIIUXCS CpeACTBAaMH Y4eOHOTO NpenMera,
yCTaHaBJIMBAeT 00sA3aTeNbHOE MPEIMETHOE COIACpKaHUe, IPEeLyCMaTprBaeT paclpeneieHue ero mo KiaccaMm M CTPYKTypHpOBaHHE IO pa3feiaM M TeMaM MPOrpamMMbl IO
XUMHH, ONPEACIAET KONMUECTBEHHBIE U KaU€CTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHIYEMYIO TIOCIEI0BATENBHOCTh U3yUEHUs] XHMUN C YYETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBfI3eH, JJIOTHMKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroluXcsi, ONpeessieT BO3MOKHOCTH MPEMETa /sl peann3aiu TpeOOBaHUN K
pe3ysibraTaM OCBOEHHSI OCHOBHOH 00pa30BaTelbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO OOILEro oO0pa3oBaHUs, a Takke TpeOOBaHWH K pe3yiabraraM oOy4deHHs XMMHH Ha
YPOBHE LieJIeil H3yueHHs IpeIMEeTa U OCHOBHBIX BUJOB Y4€OHO-TI03HABATEILHON €S TEILHOCTH 00Y4aloLIerocs o OCBOCHUIO Y4€OHOTO COIepKaHMS.

3HaHUe XUMUH CITy)KUT OCHOBOH AJisi opMUpOBaHUS MUPOBO33pPEHNUsST 00YUArOIIETOCS, €r0 MPEACTABICHUI O MaTepHaIbHOM €IMHCTBE MUPA, BXKHYIO POJIb HTPAIOT
(dopMHpyeMble XHMHUEH MpeJCTaBIeHUs] O B3aMMONPEBPAIICHUSIX HEPTUH U 00 SBOJIOIHMH BEIIECTB B MPHPOJAE, O MyTAX PEHICHUS IIO0aNbHBIX MPOOIeM YCTOHYHBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPIrEeTHUECKON, MUIIEBOM U SKOIOTHYEeCKON 0e30macHOCTH, Mpo0IieM 31paBOOXPaHEHHS.

N3yueHne xumuu:

e  CIIOCOOCTBYET peaju3alri BO3MOKHOCTEH ISl CaMOPa3BUTHS U OPMUPOBAHUS KYJIBTYPBI IUYHOCTH, €€ 001el 1 (yHKIHMOHAIBHON IrPaMOTHOCTH;
e BHOCHUT BKJaJ B (OPMHUPOBAHME MBIIUICHUSI W TBOPYECKUX CIIOCOOHOCTEH OOy4yaromuXcsi, HaBBIKOB HX CaMOCTOSTEIbHOM y4eOHOW IesTeIbHOCTH,

IKCIIEPUMEHTATBHBIX M UCCIIEIOBATENbCKIX YMEHHH, HEOOXOANMBIX KaK B TOBCEHEBHOH JKU3HM, TaK M B MPO(EeCCHOHATBEHOM A TETHHOCTH;

® 3HAKOMHT CO crenn(UKON HAyYHOTO MBIIIJICHUS, 3aKIaJbIBACT OCHOBBI IIEJIOCTHOTO B3TIIsAa HA €MHCTBO MPUPOJIBI M YEIIOBEKA, SIBISIETCSI OTBETCTBEHHBIM ATAIlOM B

(hOpMHPOBaHHUU €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYarOIINXCS;

® crocoOCTBYeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAyYHBIM 3HAHHSM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJAJ B OJKOJIOTHYECKOE
o0pa3zoBaHue 00yYarOIIUXCSL.

JlanHple HampaBieHHs B OOYYEHHH XUMHH OOECTIeYMBAIOTCS CHEenH(PHUKON copep)kaHus y4eOHOTO MpenMeTa, KOTOPBIH ABJISETCS MeNarorndecKy aJlalTHPOBAHHBIM
OTpaXCHUEM 0a30BOM HayKH XMMHUH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.
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Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPHUEHTHPOBAaH HAa OCBOCHHME OOYHYAIOIIMMUCS CUCTEMbl II€PBOHAYAJIBHBIX MOHATUH XHUMHM, OCHOB
HEOPraHUYECKON XUMHUHU M HEKOTOPBIX OTJAENBHBIX 3HAUUMBIX MMOHATUH OpraHMYeCKOd XHUMUH.

CtpyKTypa comepaHus IporpaMMBbl IO XMMUHU COPMUPOBaHA HA OCHOBE CHCTEMHOTO Moaxofa K e€ m3ydeHuro. ConepxaHue CKIAAbIBACTCS U3 CUCTEMBI TOHSATHIA O
XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IOHATHH 0 XUMHUYECKOH peakiuu. O0e 3T CUCTEMBbI CTPYKTYpPHO OPTaHM30BaHbI 110 IPUHIIMITY [T0CIEI0BATENLHOTO Pa3BUTHS
3HAaHUN Ha OCHOBE TEOPETHYECKUX MPENCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonudeckoro 3akoHa JI. 1. MenjeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHS O CTPOCHHH aTOMa ¥ XUMHUYECKON CBA3H;

— MPEICTaBICHUH 00 MEKTPOIUTUIECKON AUCCOLMALIMK BEIIECTB B pacTBOpax.

TeopeTnyeckre 3HaHUSI PACCMAaTPUBAIOTCS Ha OCHOBE SMIHMPHYECKU MOTYYEHHBIX M OCMBICICHHBIX (JaKTOB, pa3BUBAIOTCA MOCJIEIOBATENBHO OT OJHOTO YPOBHS K
JPYTOMY, BBIIONHS (PyHKINU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB, CTPOEHHS M BO3MOKHOCTEH MPAKTUIECKOIO IPUMEHEHUS U TTOJYyYeHHS H3YIaeMBbIX BEIIECTB.

OcBoeHre MporpaMMBbl MO0 XHUMHUHU CIIOCOOCTBYET (JOPMHUPOBAHHUIO MPEACTABICHHUS 0 XUMHUYECKOH COCTABISIONIEH HAYYHOH KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOM
MIPUPOJIBI, IICHHOCTHOTO OTHOIIEHUS K HayYHOMY 3HAHUIO M METOJaM IO3HaHMsS B Hayke. V3yueHue XUMHM MPOUCXOAMUT C NMPHUBJICUEHHUEM 3HAHMH W3 paHee M3yUYEeHHBIX
y4eOHBIX TpeaMeToB: «OKpyxkaromuit Mupy, «buonorus. 5—7 kmacce» u «Dusnka. 7 Kiacey.

[Ipy m3yyeHnn XUMHUM IIPOMCXOOUT (HOPMHUPOBAHUE 3HAHMM OCHOB XMMHYECKON HAyKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON IESTEIbHOCTH
YeJIoBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KYJIBTYpHI. 3aa4a y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUH — BaXHEUIINX (PaKTOB,
TIOHSATH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHHIA, TOCTYITHBIX 0000IICHNIT MUPOBO33PEHUECKOTO XapaKTepa, s3blka HayKH, B MPUOOIICHNH K HAyYHBIM METOJaM MO3HAHUSI TPU
W3y4YeHUU BELIECTB M XHMHUYECKUX pPEaKuud, B (HOPMUPOBAHMM M PA3BUTHUHM I103HABATEIbHBIX YMEHMH M HX NPUMEHEHWH B Y4eOHO-IIO3HABATENBHOW M y4eOHO-
HCCIIEIOBATENBCKOM eI TEIbHOCTH, OCBOCHUH MPABUII 0€301aCHOTO 00paIleH s C BENIECTBAMH B TIOBCETHEBHOM KHU3HH.

[Tpu M3yvyeHun XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsl BaXKHOE 3HAUECHHE TIPUOOPENY TaKKie Heau U 3aJa4H, KaK:

— (GopMHpOBaHHE HHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYOHUYECTBY, CAMOCTOSTEIBHOMY NPHHATHIO PEIICHHH, CIIOCOOHON
aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSIM KH3HH;

— HamnpaBJIEHHOCTh 00yYeHHs Ha CUCTEMaTuiecKoe MPHOOIeHHE 00yUYaroIUXCsl K CAaMOCTOSITEIBHONW TIO3HABATEIILHON JIEITETLHOCTH, HAYYHBIM METOJaM TO3HAHHUS,
(hOopMHPYIOIINM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHne yCI0BHH, CIIOCOOCTBYIOUIMX NPUOOPETEHUIO 00YYaIOIIMMHCS OIBbITa pa3HOOOPa3HOH AEATENFHOCTH, TO3HAHUS M CAMOIIO3HAHNS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITUI), HIMEIOINX YHUBEPCATIbHOE 3HAYSHHE I PA3IUYHBIX BUJOB AEATENbHOCTH;

— (hopmupoBaHue 00mIel (PyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBSCHATH W OICHUBATh SBJICHUS OKPYXKAIOIIETO MHpA,
WCTIOJIb3YS 3HAHUS U OIBIT, IOJTYYEHHBIE IPH N3YYEHUH XUMHH, IPUMEHSTh UX IPH PEILICHUH NPoOJieM B OBCEIHEBHOMN KU3HH U TPYIOBOI JESITEIbHOCTH;

— (opmupoBanue y oOydaromMXcsi TYMAaHHUCTUYECKUX OTHOUICHUH, OHMMaHUs [EHHOCTH XUMHYECKUX 3HAHWW JUTIS BBIPAOOTKH JKOJIOTHYECKH IIeseco00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOMU JIEATENLHOCTH B IEJISIX COXPAHEHHSI CBOETO 3I0POBbSI M OKPY>KAIOIEH MPUPOIHON CPe/IbI;

— pa3BUTHE MOTHMBALMM K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAaHHIO Ha OCHOBE YCBOEHHS OOIIEYETOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOpY PO WIS M HANIPABIEHHOCTH JaJIbHEHIIETo 00yYeHHUSI.

CBSI3b C PABOYEM ITPOI'PAMMOM BOCITUTAHU S IIKOJIBI

Peanuzanus BocuTaTeIbHOrO NOTEHLIMANIA YPOKOB XUMHH (YPOUHOM IESTEILHOCTH, ayJUTOPHBIX 3aHATHI B paMKax MaKCUMaJbHO JOMYCTUMOM y4eOHOH Harpy3Kkn)
MpeTycMaTprUBaeT:

- MaKCUMAaJIbHOE WCIOJIb30BAHNE BOCTIUTATEIBFHBIX BOZMOKHOCTEH CONEp)KaHUS YPOKOB sl (POPMHUPOBAHUS Y OOYyHAIOIIUXCS POCCHMCKUX TPAJAUIIMOHHBIX JYXOBHO-
HPaBCTBEHHBIX U COLMOKYJBTYPHBIX LIEHHOCTEH, POCCHIICKOTO HCTOPUYECKOTO CO3HAHHUSI HA OCHOBE MCTOPHUUYECKOTO MPOCBELICHHUS; TOA00p COOTBETCTBYIOILIEIO CONEPKaHUS
YPOKOB, 33JJaHHH, BCTIOMOTATENILHBIX MaTepUaioB, MPOOIEMHBIX CUTYaIUi I 00CYKICHUI,

- BKJIFOYEHHE B COJIEPKAHHE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YJIbTATOB BOCITUTAHMS, X YUET B OINPEIEIIEHNH BOCTIUTATENBHBIX 33a/1a4 YPOKOB, 3aHITHI;

[okymeHT co3aaH B anekTpoHHon copme. Ne XMMUA 9B knacc ot 01.09.2025. VicnonHutens: MapTbiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 3 u3 17. Ctpannua cosgana: 29.11.2025 16:10 =¥ TATAPCTAH



- BBIOOp METOOB, METOIUK, TEXHOJIOTHH, OKa3bIBalOIIMX BOCIHUTATEIbHOE BO3/EHCTBHE HAa JIMYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM HJIEAJIOM, LIEJIBIO U
3aJa4aMy BOCITUTAHUS, LEICBBIMH OPUEHTHPAMH PE3YJIbTaTOB BOCITUTAHUS; PEIN3AIMIO IPHOPUTETA BOCIUTAHUS B yueOHOW AEATENbHOCTH;

- TpUBJICUYCHHE BHUMaHHs OOyYaloUIMXcs K IICHHOCTHOMY acHeKTy H3y4aeMbIX Ha ypOKax IPEIMETOB, SBICHUH W COOBITHI, MHULUHPOBAHUE OOCYKACHUH,
BBICKa3bIBAHNI CBOETO MHEHUs, BEIPAOOTKH CBOETO JIMYHOCTHOTO OTHOLICHUS K U3y4aeMbIM COOBITUSIM, SIBICHUSM, JIULIAM;

- IPUMEHEHHE WHTEPaKTUBHBIX (OpM Yy4eOHOH pabOThl — MHTEIUIEKTYaIbHBIX, CTUMYIUPYIOIIUX II03HABAaTEIbHYI0 MOTHBALMIO, UTPOBBIX METOAMK, IHCKYCCHUH,
JAfOIINX BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHUsS KOHCTPYKTHBHOTO JWANOra; TPYNIOBOH pabOThl, KOTOpas YYHUT CTPOUTH OTHOILICHHS W JEHCTBOBATH B KOMaHE,
CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBIIUICHUS;

- mo0yxaeHne 00yJaromuxcst coONM0AaTh HOPMBI [IOBEACHUS, NIpaBuiia OOLICHUS CO CBEPCTHHUKAMU U NENaroruuyecKuMH paOOTHHUKaMH, COOTBETCTBYIOIIUE YKLy
LIKOJIBI, YCTaHOBJICHHE U MOAJIEPKKY A0OpOKeIaTeIbHON aTMOC(EpHI;

- OpraHM3alWI0 HACTAaBHMYECTBA MOTHBUPOBAHHBIX M SPYAMPOBAHHBIX OOy4YalOUIMXCS HaJ HEYCIEBAIOIMIMMH OJHOKJIACCHUKAMH, B TOM YHCIE C OCOOBIMH
00pazoBarenbHBIMU TOTPEOHOCTSIMH, TAIOIIEr0 00YJaOUIMMCS COLIMAIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3aUMHOMN ITOMOILY;

- WHUIMUPOBAHUE W TOMJICPKKY HCCIENOBATEIbCKON NEATENBHOCTH OOYyYalolMXCsl, MJIAHWPOBAaHWE M BHIMOJHEHWE HWHAWBHUIYAIBHBIX W TPYHIOBBIX MPOEKTOB
BOCITUTATEIbHOMN HAIIPaBIEHHOCTH.

Pesynprarel enuHCTBA Yy4eOHOM M BOCHHUTATEIbHOH IESITEIBHOCTH OTPAXEHBI B pasnese paboueil mporpammbl «JIMYHOCTHBIE pe3yibTaThl M3Y4YEHHUS Y4eOHOro
npeaMera « XMMUs» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHU».

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHA

JInyHOCTHBIE Pe3yJIbTATHI:

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00IIEro oOpa3oBaHMs JOCTHTAIOTCS B XO/A€ OOyYEHHsI XHMMUHU B CAMHCTBE YU4EOHOW M BOCIUTATEIHLHON
ACATCIIBHOCTU B COOTBETCTBUHU C TpaI[I/I]_[I/IOHHBIMI/I pOCCHﬁCKHMH COHI/IOKYJIBTypHBIMI/I u IlnyBHO-HpaBCTBCHHI)IMI/I IOECHHOCTAMU, HpI/IHSITI)IMI/I B O6].[ICCTBC HpaBI/UIaMI/I nu
HOpMaMH TOBEIEHHUS M CIIOCOOCTBYIOT MPOIIeccaM CaMOITO3HAHMSI, CAMOPA3BUTHS M COIIMATTU3AIIUHN 00yJatOTIXCSl.

JIMdHOCTHBIE PE3yNBTaThl OTPAXKAIT TOTOBHOCTH O0YYaIOIINXCS PYKOBOACTBOBATHCS CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMA ¥ PACIIUPEHUE OIBITA ICITEIHHOCTH
Ha e€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoOTHYECKOr0 BOCIMTAHMA: IICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY W HAyYHOMY HACJIEIWIO, TIOHUMAaHWs 3HAYCHUS
XMMHYECKOW HAYKH B JKU3HM COBPEMEHHOTO O0INecTBa, CIMOCOOHOCTH BIAJETh JOCTOBEPHOH WH(MOpMAIWeld O IMepeloBBIX IOCTHKEHUSX W OTKPBITHSIX MHPOBOH W
OTEYECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTRA;

2) rpamancxoro BOCIIUTAHUA: Hpe,Z[CTaBJ'IeHI/IH 0 COoLOUuaJIbHBIX HOpMaX u HpaBI/IJ'IaX MEXKIINYHOCTHBIX OTHOHIeHI/Iﬁ B KOJUJICKTHBE, KOMMYHI/IKaTI/IBHOI‘/'I
KOMITETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Y4eOHOWCCIIEIOBATENbCKOW, TBOPYECKOM M JAPYTHMX BHJIAX JEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOW COBMECTHOU
ACATCIIBHOCTHU HpI/I BBITIOJIHCHU U y‘Ie6HI)IX, IIO3HABATCJIbHBIX 3aJa4, BBbIIIOJHCHUNU XHUMHUYCCKHX 3KCHepI/IMeHTOB, CO3JaHUN y‘IC6HI)IX HpOCKTOB, CTpeMJ'IeHI/DI K
B3aUMOIIOHUMAHUIKO W B3aMMOIIOMOIIIU B npouecce 3TOI‘/’I y‘-lCGHOﬁ JACATCIIBHOCTH, TOTOBHOCTHU OILICHUBATh CBOé IIOBECACHUEC U HOCTYHKI/I CBOUX TOBapHIIIeﬁ C MOo3uLnu
HPABCTBEHHBIX M IMPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIIEICTBUI MTOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS: MUPOBO33PEHUECKUE MIPEICTABICHUS O BEUIECTBE U XUMUYECKON peaKuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
Ha}/KI/I 1 COCTaBJIAOIINEC OCHOBy JJIs1 IIOHUMAaHUS CYIIIHOCTI/I HaquOﬁ KapTI/IHI)I MI/Ipa, HpeJICTaBHCHI/ISI 06 OCHOBHBIX SaKOHOMepHOCTSIX pa3BI/ITI/I$[ HpI/IpOlII)I, B3aNMOCBA3IX
YeJIoBeKa ¢ MPUPOAHON CPeIoi, O POIM XUMUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HaBaTEIbHBIE MOTHBEI, HAIPABJIICHHBIC HA MOTYYEHHE HOBBIX 3HAHHWI MO XUMUU, HEOOXOAUMEIE Il OOBSICHEHMs HAOIIOaeMbIX MPOIIECCOB M SBIICHUH, TTO3HABATEILHOM,
WHPOPMAIIIOHHON W YUTATENLCKOH KyJBTYPbl, B TOM YHCIICE HABBIKOB CaMOCTOSITENLHONH paboThl C yYeOHBIMH TEKCTaMH, CIPABOYHOM JMTEPaTypoid, JOCTYIMHBIMH
TEXHUYECKUMU CPeJICTBAMH WHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K 00yYEHUIO U MMO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K caM000pa30BaHHUI0, MPOSKTHOW M UCCIICOBATEILCKON EATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIEHHOCTH M YPOBHS 00y4eHHUs B TalbHEHNIIEM;
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4) ¢popMupoOBaHHUS KYJbLTYPHI 310POBbSI: OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHONICHHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 KHU3HH,
OCO3HaHME TOCJIEJCTBUN M HENPHUSATHE BPEOHBIX NPUBBIYECK (YIOTPEONCHUS aJKOTOJs, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUSI MpaBWUiI OE30MAcCHOCTH MpHU
o0palIeHUu! ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY U peaibHOM KU3HH;

5) TpynoBOro BOCHMTAHMA: HHTEPEC K NPAKTHUECKOMY U3yUeHHIO IIpodeccuii ¥ TpyAa pa3IndHOIoO POAa, YBAXKECHHE K TPYLY U pe3yibTaraM TPyAOBOH AEATEIbHOCTH,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAaHUN [0 XMMUH, OCO3HAHHBIN BBIOOP MHAMBUIYAJILHON TPACKTOPUH IPOAOIIKEHUS 00pa30BaHus C yIETOM JIMIHOCTHBIX
WHTEPECOB U CIMOCOOHOCTH K XWMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOH NMpoQecCHOHANBHOW NESTEIbHOCTH M Pa3BUTHA HEOOXOAMMBIX YMEHH,
TOTOBHOCTb aJalITUPOBATHCS B IIPO(ECCHOHATIBHOM Cpeie;

6) 3K0/J10rM4eCKOro BOCIIUTAHMS: SKOJIOTHYECKHU LIeJIecO00pa3sHOe OTHOIIEHHE K IPUPOJE KaK HCTOYHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CyLECTBOBaHUS, IOHUMaHHUE
LEHHOCTH 37I0pOBOr0 U 0e30macHoro oOpasa >KH3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (M3MYECKOMY M HNCUXMYECKOMY 3I0POBBIO, OCO3HAHUE LIEHHOCTU
coOMroaeHNsT paBUII OE30MaCHOTO TIOBEACHUSI IPH PadOoTe C BEIIECTBAMH, a TAKXKE B CUTYalHMAX, YTPOXKAIOIIUX 37J0POBBIO M KU3HH JIIOJCH; CIIOCOOHOCTH MPUMEHSAThH 3HAHNS,
MOJTy4aeMble MIPU M3YUCHUN XVMHH, I PEIICHUS 3a7ad, CBA3aHHBIX C OKPY)KAIOIIEH IMPHUPOAHON CpenoH, NS MOBBIMICHUS YPOBHS 3KOJIOTMYECKON KyIBTYphl, OCO3HAHHUS
100aJbHOTO XapaKTepa SKOJNIOTHYECKUX MpoOiIeM W MyTeld MX PEelIeHUs] MOCPEACTBOM METOJOB XMMHUH, DKOJIOTHYECKOTO MBIIUICHUS, YMEHHsI PYKOBOICTBOBAaTHCS MM B
[I03HABATEIbHOM, KOMMYHHUKATUBHON U COLIUAJIbHOM PAKTHKE.

MertanpeaMeTHbIe pe3yJabTaThl:

B cocraBe mMeTanpeaMETHBIX PE3yJIbTaTOB BBIIECJAIOT 3HAYMMBIC AJSI (OPMUPOBAHUS MUPOBO33PEHUS OOLICHAYYHbIC MMOHATHUS (3aKOH, TEOPHsl, IPUHIMII, THIIOTE3a,
¢axT, cucrema, Mpolecc, SKCIEPUMEHT U JPYyroe.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAyYHBIX y4YeOHBIX MpeAMETax W IMO3BOJSIFOT Ha OCHOBE 3HAHUM M3 ITHX
npeaMeToB (QOpMHUpOBaTh MPEACTABICHHWE O LEJIOCTHOW HAydYHOW KapTUHE MHUpa, W YHUBEpCalbHble y4yeOHbIe AeHCTBHA (IIO3HABAaTENbHBIC, KOMMYHHUKATHBHEIC,
PEryISATUBHBIE), KOTOPBIE 00ECTIeunBarOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEILHOMY IJIAHUPOBAHHIO U OCYLIECTBICHUIO YIeOHOH AesITEIbHOCTH.

MO3HABATEJIbHBIE YHUBEPCAJIBHBIE YYEBHBIE JIEMCTBUS
Ba3oBble 1ornyeckue AeicTBUA:

e  yMEHHS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS TIPU OCBOEHUH 3HAHWN: PACKpPBIBATh CMBICI XHUMUYECKUX MOHATUH (BBLAETATH UX XapaKTepHbIE MPU3HAKH,
YCTaHaBIMBATh B3aUMOCBS3b C JIPYTHMH MTOHATHSMH), UCTIOIB30BaTh IOHATHUS 11 OOBSICHEHUS OTIENBbHBIX ()aKTOB U SBJICHHIA, BELIOMPATh OCHOBAHUS U KPUTEPHUH IS
KHaCCI/I(I)I/IKaHI/II/I XUMHWYECKHX BCUICCTB U XUMHUYCCKUX peaKum‘/'I, YCTaHaBJIUBAThb MPUINHHO-CJICACTBCHHLIC CBA3U MECKIAY O6’beKTaMI/I N3y4YCHUA, CTPOUTH JIOTUYECKUEC
paccyxeHus (MHAYKTUBHBIC, IeIyKTUBHEIE, TI0 aHAIIOTHH), IEJIaTh BHIBOIBI U 3aKITIOUEHUS;

e yMEHHE MPUMEHITh B MPOIECCe TMO3HAHUS TMOHATHS (IPEAMETHbIE W METallpeIMETHHIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJAETH, HWCIOJIb3yeMble B XHMMHH,
MPeoOpa3oOBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIE IMPEICTABICHUS — XUMHYECKHA 3HAK (CHMBOJ JIIEMEHTa), XUMHUYecKas (opMylia U ypaBHEHUE
XUMHYECKON pe€akuun — Mnpu peuICHUN yqe6HO-HO3HaBaTeJ'IBHBIX 3agad, C y‘-IéTOM 9TUX MOACIIbHBIX HpeIlCTaBJ]eHI/Iﬁ BBIABJIATE U XapPaKTCPU30BATH CYIICCTBCHHBIC
IMPpU3HAKKW HN3Yy4YaCMbIX O6T)GKTOB — XHMHYCCKHX BEIIECCTB W XHMHUYCCKHUX peaKuHﬁ, BBISBIIATD O6HII/Ie 3aKOHOMCPHOCTH, MPUYNHHO-CJIICACTBCHHLIC CBA3HU U
MTPOTHUBOPEUHS B M3yYaeMbIX IpoIeccax U sIBICHUSX.

Ba3zoBble uccienoBarebckue AeiicTBUA:

® yMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KaY€CTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JUJIS (hOPMHUPOBAHUS TUTOTE3BI IO MPOBEPKE
IMPaBUJIBHOCTH BbBICKA3bIBACMbIX CY)K)IeHI/Iﬁ;

® PUOOpPETCHHE OIBITA MO IJIAHUPOBAHUIO, OPraHU3AIMKM U MPOBEACHHIO YUYEHHUUECKHMX JKCIEPUMEHTOB, YMEHHE HAOJIIOIATh 3a XOIOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €0 pe3yabTar, (OPMYIUPOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yabraTaM MPOBENEHHOTO OIBITA, MCCISIOBAHMS, COCTABISATh OTYET O MPOJCIAHHON
pabore.

Pa6ora ¢ nundgopmanmeii:

® yMeHHE BHIOHMpATh, aHAIM3UPOBATH U WHTEPIPETUPOBATh MH()OPMAIIMIO Pa3IHYHBIX BUAOB M (OPM MPECTABICHUS, TOTYyYaeMy0 U3 Pa3HbIX UCTOYHUKOB (HAY4HO-
MOMYJISIpHAS JIUTepaTypa XUMHUYECKOTO COJEpKaHWsl, CIIPaBOYHBIE MOCOoOMs, pecypchl MHTepHeTa), KpUTHYECKH OIIEHHWBATh MPOTUBOPEYMBYIO M HEIOCTOBEPHYIO
nHPOPMALHIO;
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e yMEHHE NMPUMEHATH Pa3IMYHBIE METOIBI M 3alPOCHI IIPH MOMCKE U 0TOOpe MH(OpMAIMK U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX Ul BBIIIOJTHEHUS! YI€OHBIX U
MIO3HABATEIbHBIX 33/1a4 OIPEACIEHHOIO THIA, NMPHOOPETEHHE OmbITa B OOJIACTU MCIONIB30BaHUS HMH(GOPMALMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTHM, OBJIaJCHUE
KyJBTYpOl aKTHBHOTO HCIIOJIb30BAHUS PAa3MUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMparTh ONTUMANbHYIO (OpMy MpeAcTaBleHHs HHGQOpMALUU U
WIUTIOCTPUPOBATH pPellaeMbIe 33/1a491 HECJIOKHBIMU CXEMaMH, THarpaMMami, IpyrumMu (opMaMu rpaduku 1 UX KOMOWHALUAMY,

e yMEHHE HCIOJb30BaTh W aHAJM3UPOBaTh B Mpolecce Y4eOHOW M HCCIIEOBATENBCKON NEsITEeIbHOCTH WH(OPMAIMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO
XO035MICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH IPUPOIHOM CpEebl.

KomMMyHuKaTHBHBIE YHHBEpcalbHble YieOHbIe AeiicTBUA:

e  yMEHHS 3aJaBaThb BOIPOCH (B XO/e Anajora u (W) JUCKYCCHH) 10 CYIIECTBY 00CYKIaeMON TeMBI, ((OPMYIHPOBATh CBOU MPEUIOKEHISI OTHOCHTEIHHO BBITIOTHEHHUS
MpeasoKeHHOH 3a/1auy;

®  yMEHHS MPEICTaBIATh MOMYUYCHHBIC PE3YNIbTaThl MO3HABATEIbHOMN AEATEIFHOCTH B YCTHBIX U MMMCHbMEHHBIX TEKCTaxX; JeNaTh MPE3CHTALUIO PE3YJIbTaTOB BHIMIOIHEHHUS
XIMHYECKOTO IKCTIEPIMEHTA (J1ab0paTOPHOTO OITBITA, JIAOOPATOPHOU PabOTHI 10 MCCIEIOBAHUIO CBOIMCTB BEIIECTB, yUEOHOTO MMPOEKTA);

o YMCHUA y‘-IC6HOI‘O COTPYAHNYECCTBA CO CBEPCTHHUKAMU B COBMECTHOM ITO3HABATEIbHON U I/ICCHCI[OB&TCHLCKOI\/'I ACATCIIBHOCTHU IMPU PCIICHHUKW BO3HUKAIOIIUX HpO6J'ICM Ha
OCHOBe yd4éTa OOLIMX HHTEPECOB W COIIACOBaHUS MO3MLUI (0OCYKAEHUs, OOMEH MHEHMSMH, «MO3TOBBIC IUTYPMBI», KOODIMHALMS COBMECTHBIX ICHCTBUH,
OIIpe/ieNICHHE KPUTEPHUEB IO OIIEHKE KaueCTBa BHIMIOIHEHHOW paOOTHI U APYTHE).

PeryasituBHbIe yHHBEpCAJIbHBIE YUeOHbIE IeiiCTBHS:

® yMCHHE CaMOCTOSITENIFHO ONpEACIATh LEIH ACATCILHOCTH, IUIAHMPOBAaTh, OCYIICCTBISATH, KOHTPOJIMPOBAaTh M MpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BBIOMpaTh HamOoiee 3(h(eKTUBHBIE CHNOCOOBI peIleHHs yYeOHBIX W TO3HaBaTENbHBIX 3aj[ad, CAMOCTOSTEIHFHO COCTaBISITh WM KOPPEKTHUPOBATH
MPEASIOKEHHBIN AITOPUTM JIEHCTBUI NPU BBHIMTOJHEHUH 33/IaHUI C YYETOM MOITYYEHUs] HOBBIX 3HAHHUN 00 M3ydaeMbIX 00bEKTaxX — BEIIECTBAX M PEAKIUAX, OLICHUBATH
COOTBETCTBHE TIOJIyUYCHHOTO Pe3yJIbTara 3asBICHHOM LEeNN, YMEHUE UCTIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Mpe/jiaraéMble B YCIIOBUHU 3a1aHHA.

IIpeameTHbIe pe3yJbTaThI:

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COACPIKAHWSA, YCTAHOBICHHOTO JaHHOW (enepalbHOi padodell MporpaMMOM, BBINEISIOT:
OCBOCHHBIC OOYyYalOIIMMUCS HAyYHBIC 3HAHUWS, YMEHHUS M CHOCOOBI JCHCTBHIA, CrielUpUICCKUE I MPEAMETHOW 00JacTH «XHUMHUD», BUBI JICATCILHOCTU MO TMOJIYUYCHHUIO
HOBOTO 3HaHMS, €r0 MHTEPIIPETALNHI, TPE0OPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

10 KJIACC

® DPacKpbIBATh CMBICI OCHOBHBIX XMMUUYECKUX MOHSATHUN: KOBAJICHTHAS IOJSPHAs CBA3b, KOBAJIECHTHAs HENOJISIPHAS CBS3b, HOHHAS CBSA3b, METAJUIMYECKAS
CBSI3b, KATHOH, aHUOH, AJICKTPOJIUT U HEDJICKTPOJHT, DJICKTPOIUTHUECKAsT JTUCCOIMAIINS, PEAKIIMA HOHHOTO OOMEHA, OKHCIIUTENb U BOCCTAHOBUTED,
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIEHHE U BOCCTAHOBJICHHE, OOpaTUMbIE U HEOOpaTHUMbIE PEAKIIMH, CKOPOCTh XMMHUECKON peakinu,
npeaenbHo gomyctumas koHeHnTparus (ITK), wimoctpupoBaTh X B3aMMOCBSI3b U MPUMEHSTh 3TH TOHSTHS TIPU ONMHUCAHUHM CBOMCTB BEUIECTB U UX
[IPEBPAILCHU;

® ICIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBIEHUS (OPMYJ BEIIECTB, MOHHBIX YPaBHEHHH W YpaBHEHHH OKHCIMTEIHHO-BOCCTAHOBHUTEIHHBIX
peakuuii;

® PACKpBIBATH CYIITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIINN TTOCPEICTBOM COCTABJICHUS MJIEKTPOHHOTO OajaHca 3THX PEaKInid;

® TIPOTHO3UPOBATH CBOMCTBA M3YYECHHBIX KJIACCOB/TPYIIN BEUIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPALLECHUI B PA3JIMYHBIX YCIOBUSAX;

® [IPOBOJAUTH BBIYMCIEHUS OTHOCUTEIBHON MOJIEKYJISPHOM M MOJISIPHOM MacChl BELIECTB; C MCIOJIb30BAaHUEM IOHSATHM «MaccoBasi JOJISI XUMHUYECKOTO
AJIEMEHTa», «MaccoBas J0JIsl paCTBOPEHHOTO BEIIECTBA B PACTBOPEY; KOIMUECTBA BEIIECTBA, 00BhEMA ra30B;

® [IPOBOJUTH PAcUeThl M0 YpPaBHEHUSM XMUMMUYECKHX PEAKIMH: KOJIM4YecTBa, 00beMa, MAcchl BEIIECTBA MO M3BECTHOMY KOJIMYECTBY, 00bEMy, Macce
pEeareHToB WX MPOJYKTOB PEAKIIMH;

e cJenoBaTh IpaBWJIaM I0JIb30BAHMSI XMMUYECKOW IMOCYJIOM M J1abopaTOpHBIM 0OOOpYJOBaHMEM, a Tak)Ke IpaBWiIaM OOpalleHHs C BEIIECTBAMU B
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COOTBETCTBUM C HHCTPYKIUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XMMHUUECKHUX OTBITOB 110 MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIeCTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a) (py HaJIMYMU BO3MOXKHOCTHU HJTM IIPOBOANTE BUPTYaJIbHBIE Ja0OpaTOpHbBIE paboThI);

® TIPOBOJIUTH PEAKIMHU, IMOATBEP)KIAAIONINE KAUYECTBEHHBIM COCTaB pa3jIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM: XJIOPHUI-, HOAWMI-, Cyibdar-,
KapOoHaT-, cuiIMKaT-, pochar-aHUOHBI, THAPOKCUA-HOHBI, KATHOH aMMOHHSI U KaTHOHBI METAJUIOB (MarHus, Kaublus, aaoMmuaus, sxeneza (1I) u (III),
meau (II), muHKa), TMPUCYTCTBYIOIIME B BOJIHBIX PAcTBOPAaX HEOPraHMYECKHUX BEILIECTB; MOJATBEPXKIAIONINE aM(pOTEpHbIE CBOWCTBA OKCHUIOB U
TUIPOKCHUIOB AIIOMUHMS, U IUHKA (TPY HAJIMYUHM BO3MOXHOCTHU WJIM ITPOBOAMUTH BUPTYyabHbIE J1a00paTOpHbIe paboThl);

e Ha0mI0JaTh W ONUCHIBATH XMMHUYECKHE SKCIEPUMEHTHI (BO3ZMOXKHO HCIIONb30BaHHE BUICOMATEPHUAJIOB): OIBITHI, WUIIOCTPUpYIOLIUE (U3HUECKUE U
XMMHAYECKHX CBOWCTBA TaJOr€HOB M HMX COCIMHEHHMH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIIEHHE C OOpasnamu XJIOPUIOB
(rajoreHu10B); O3HAKOMJICHHUE C MOJENISAMHU KPUCTAIIMYECKHX PEIIeTOK HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMeTauioB (rpadurta U aimMasa),
CIIO)KHBIX BELIECTB (XJIOpHUJA HATPUs); OMBITHl, HIUIIOCTPUPYIOLIHE 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEaKIHMHU OT BO3JICHCTBHS Pa3TUUHBIX
(hakTOpOB; HCCIEAOBAHUE JEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB; OMBITHI, MILTIOCTPUPYIOIINE MPOIECC AUCCOIMAIMHU KUCIOT, LIEJI04Yeld U CoNei
(BO3MOXKHO HCIOJB30BAHWE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0OpaslamMu METAaJUIOB M CIUIABOB; M3YYCHHE PE3yJIbTATOB KOPPO3UU METAILJIOB,
B3aMMOJICIICTBUS OKCHJAa KalblMsl C BOJOH, IMpollecca TOPEHUs XKeje3a B KHCIopoae (BO3MOXKHO HCIIOJNIB30BAHME BUICOMATEPHUATIOB); OIMBITHI,
WILTIOCTPUPYIOIINE TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUil: TOPEHUE, PEaKIH Pa3I0KEeHUs, COSIMHEHUS; O3HAKOMIJICHHE ¢ 00pa3aMu
Cepbl U €€ COCOUHEHHUSMHU; O3HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaMH a3zoTa, ¢ochopa U UX COEOUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIIOB), C oOOpa3mamMu ynoOpeHWi; B3aWMOJEHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHCJIOTBI C MEAbI0; H3yYeHHE MOJeIen
KPUCTAINIMYECKUX PEIIeTOK aiMasa, rpadgura, MOJEKylbl (ysiepeHa, MOJEKYJ OPraHUYECKUX BEIIECTB; O3HAKOMJIEHHME C IMPOLIECCOM aacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a; O3HAKOMIIEHHWE C MPOAYKIMEH CHIMKATHOW IMPOMBIIUICHHOCTH;
MIPOLIECCHI OKPAIIMBaHUs TUIAMEHU KaTHOHAMH METaJLJIOB;

® UCMOJb30BaTh MOJIyYEHHbIE XUMHUECKHE 3HAHUS B Pa3IMYHBIX CUTYalMsX: NMPUMEHEHUs BELIECTB U MaTepUaloB B OBITY, CEIbCKOM XO34HCTBE, HA
MIPOM3BOJICTBE, B MIPOIIECCE PEIICHUS MPAKTHIECKUX 3a/1a4 B TIOBCEHEBHOM KHU3HH, IPEAYTPEKIACHUS SIBICHUH, HAHOCSIINX BPEIl 370POBBIO YETIOBEKA U
OKpY’Karollel cpejie; NPUMEHEHHUs MPOAYKTOB MepepabOTKU MPUPOAHBIX HUCTOYHUKOB YIJIEBOAOPOAOB (Yrojb, MPUPOAHBIA ra3, HEThb) B ObITY U
MPOMBIIITICHHOCTH;, 3HAYEHUS )KUPOB, OCJIKOB, YTIIEBOIOB ISl OPTaHU3Ma YEJIOBEKa;

® TPUMEHSTh OCHOBHBIE ONEPAIMM MBICIUTEIBHON NEATETBHOCTH JUIS W3YyYEHHsI CBOWCTB BEIIECTB M XMMUYECKHX PEAKIHi; €CTeCTBEHHOHAYYHBIE
METO/bI TO3HAHU (B TOM UucIie HaOII0IeHUe, U3MEPEHUE, MOJICIMPOBAaHNUE, SIKCIIEPUMEHT (peasbHbIA U MBICIIEHHBIN);

® CIIOJI30BAaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHUil, TMOJATOTOBKE MPOEKTHBIX M HCCIENOBATENbCKUX pPabOT HAYYHO-TIOMYISPHYIO JIHUTEpaTypy,
CIpaBOYHBIE MaTepHaJIbl, UICTOYHUKH MH(pOpMaIK B ceTu VIHTepHeT; BlaJeTh IpUueMamMu npeodpazoBaHust HHGOPMAIIMK 13 OJJHON 3HAKOBOW CUCTEMBI

B IPYTYIO,

noaxoabl K OHEHUBAHUIO IVIAHUPYEMBIX PE3YJIBTATOB OBYUEHUSA
IIpy oueHUMBaHMM IUTAHUPYEMBIX pe3yabTaToB oOyueHuss xumuu ydammxcs ¢ HOJIA HeoOXoAMMO YYMTBHIBaTH TaKHe WHAWBUIYalIbHbIE
O0COOEHHOCTHU UX Pa3BUTHS, KaK: YPOBEHb Pa3BUTHUSI MOTOPUKU PYK, YPOBEHB BIIaJIEHUS] YCTHOM SKCIIPECCUBHOM peublo, ypOBEHb pab0TOCIIOCOOHOCTH Ha
ypoKe (MCTOLIAeMOCTh IIEHTPaJIbHOW HEpBHOH cucTembl). MicXoas U3 3TOro, yUyuTeNdb UCIONb3YeT A yUYalluXcsl MHIUBUAyallbHbIE (hOPMBI KOHTPOJIS
pe3yabratoB oOyueHust XuMmuu. [Ipu cHUKEHHON paboTOCIOCOOHOCTH, BHIPAKEHHBIX HAPYLICHUSIX MOTOPUKHU PYK BO3MOXKHO YBEJIMYEHUE BPEMEHU IS
BBITOJIHEHHUSI KOHTPOJBHBIX U CaMOCTOATENbHBIX palboT. KOHTposbHBIE, CaMOCTOATENbHbIE M TMPAaKTHUYECKHUE PabOThl MPHU HEOOXOAMMOCTH MOTYT
mpejiaratbCsi C  HCIOJIb30BAaHUEM  DJEKTPOHHBIX  CHUCTEM  TECTUPOBAHHS, HWHOTO  MPOrpaMMHOro  obecrneyeHus, 00eCleynBaroIero
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MepCOHU(UITUPOBAHHBIA YUYET YUEOHBIX JOCTHXKCHHH OOydaromuxcs. TeKymuil KOHTPOJb B (popMe yCTHOTO OMpOcCa MPU HU3KOM Ka4eCTBE yCTHOM
IKCIIPECCUBHON PEUM YUAIIUXCs HEOOXOAMMO 3aMEHSATh MMChbMEHHBIMU (hOpMaMHU.

COLEPKXAHUE OBYYEHMUSA

MeTtaJuuibl ¥ UX COeUHEHUS

OO61as xapakTepucTHKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU MX MoJioxkeHus B Ilepuonnyeckoit cucreme xumuueckux snementos Jl. U.
MenneneeBa u crpoeHust aroMoB. CTpoeHHe MeTajuioB. MeTajnudeckas CBsSI3b M METaJUNIMYECKas KpUCTAJUIMUECKas PELIETKA. DIEKTPOXMMMUYECKUN Pl
HanpspKeHUH MeTaiioB. OU3nyecKkue U XMMUYecKue cBoiicTBa MeTaiioB. O01ue crnocoObl momyueHus: MerasuioB. [IoHsATHE O KOPPO3UU METalIOB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT Koppo3uu. CIuiaBhl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY U IIPOMBIITUICHHOCTH.

[lenounbie MeTaiuibl: nosiokeHue B llepuoanueckoir cucrteme xumuueckux vieMeHToB J[. M. MenneneeBa, cTpoeHrne MX aTOMOB, HaxOXJIECHHE B
npupoze. Puznyeckue 1 XUMUYECKUE CBOMCTBA (Ha puMepe HaTpus 1 Kayust). OKCUABI U TUIPOKCHIBI HAaTpHs U Kanus. [IpuMeHeHue menoYHbpIX METaIOB U
UX COEOUHEHUMN.

[[lenoyno3emenbHbIE METAJIIBI MAarHUM M KaJIbIUK: TosioxkeHue B [lepuonnueckoit cucreme xumuieckux aneMeHtoB /. M. MenneneeBa, ctpoeHne ux
aTOMOB, HaXOXJieHue B mpupone. Puznyeckue U XMMUYECKHE CBOWCTBA MarHus U Kaiblivs. BaxHeimue coeauHeHus Kanblus (OKCUI, THIPOKCHUJ, COJH).
JXécTtkocTh BOZIBI U CLIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxxenue B Ilepuonnueckoit cucrteme xumudeckux snnemeHToB JI. M. MenneneeBa, cTpoeHHe aroma, HAXOXKACHUE B IPHUPOIE.
du3ndecKkrue 1 XUMUICCKUE CBOMCTBA ATFOMHUHMSL. AM(OTEpHBIC CBONCTBA OKCUIA U THIPOKCH 1A AITFOMUHHUS.

XKeneszo: nonoxxenue B [lepnoguueckoil cucteme xumuyeckux 3eMeHToB /. . MenaeneeBa, cTpoeHune aroma, HaXxo/JeHue B npupone. Gusnueckue u
XUMUYECKHE CBOMCTBA kere3a. OKcubl, ruipokcuabl U conu xenesa (I1) u sxenesa (III), ux cocras, cCBOCTBa U MOTyUYEHUE.

Xumuueckuii Ikcnepumenm: O3HAKOMJICHHE C 0OpasllaMHd METaJUIOB U CIIJIaBOB, MX (DU3MUECKHMMH CBOWCTBAMH, U3yUEHHUE PE3YJIBTATOB KOPPO3HH
METaJJIOB (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMAaTEpHalIOB), OCOOEHHOCTEH B3aMMOJAEHUCTBUSA OKCHJIA KaJlbLMs W HATPUS C BOIOM (BO3MOYKHO HCIOJIB30BAHUE
BUJIEOMAaTEepUaJIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, TIPOIIECCa TOPEHUS Kelle3a B KUCIopo/e (BO3MOXKHO HCIOIb30BaHNUE BUIEOMATEpHAIIOB), MPU3HAKOB
MPOTEKaHUS KAY€CTBEHHBIX PEAKIIMi Ha MOHBI: MarHMs, KaJbIUs, aTFOMUHUS, ITMHKA, xkene3a (II) u xenesa (I11), menu (I1), HabmrogeHMe U ONMKMCaHKUE TPOIECCOB
OKpAaITUBaHUS IJIAMEHU MOHAMH HATPHsl, Kallus U KaabIUs (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHIA
ATIOMUHUS U TUAPOKCUJIA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe « BakHeme MeTaibl 1 UX COSTMHEHUS.

XuMus M OKpy:Kamomas cpeaa

BemecTBa 1 marepuainbl B TOBCEAHEBHOM KM3HU YelioBeka. bezonacHoe ucnoiib3oBaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momorp npu
XUMHUYECKHX 0KOTaX U OTPaBICHUSX.

XuUMHYeCcKoe 3arps3HEHHE OKpYyXKarolled cpelpl (mpedenbHas AONMycTHMas KOHLEHTpauus BemiectB, nainee — IIJIK). Pomp xumum B pemieHuun
HKOJIOTUYECKHUX MPOOIIEM.

Xumuueckuii yIkcnepumenm: n3ydeHre oOpa3oB MaTepUaIoB (CTEKIIO, CIUIaBbl METAIIIOB, TOJTMMEPHBIE MATEPHUAIIBI).

Mesxicnpeomemnmnuie ceasu

Peanuzarust MeXnpeaIMETHBIX CBSI3eH NP M3y4YeHUH XUMUHU B 10 Kilacce OCyIIECTBISIETCS Yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUMN, TAK U MOHSATUH, SBJISIOMIUXCS CUCTEMHBIMU /7151 OTJIEIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIOHATHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIM3, CUHTE3, KilacCU(UKAIMs, MePUOTUIHOCT, HAOIIONCHHE,
AKCIEPUMEHT, MOACITUPOBaHNE, H3MEPEHUE, MOJIETh, SIBIICHUE, TAPHUKOBBIN 2PQEKT, TEXHOTOTHS, MaTepUaJbl.
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®duszuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, W30TOIbI, PaAHMOAKTUBHOCTh, MOJIEKY/a, MEKTPUUYECKUI 3apsj, MPOBOAHHKH,
MOJTYTIPOBOJHUKH, TUAJICKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ra3, PacTBOP, paCTBOPUMOCTb, KPHCTAITMYECKas
pelérka, CriaBbl, PU3NYECKUE BEIIUYUHBL, €AUHUIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIIAaHETHI, 3BE3/bI, CONHIIE.
buonorust: porocunres, npixanue, Onocdepa, IKOCUCTEMA, MUHEPATLHBIC YIOOPSHHSI, MUKPOJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEeIbHBIC BEIICCTBA.
I'eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, ITOJIE3HbIE HCKOTIAeMble, TOIUIUBO, BOAHBIEC PECYPCHI.

Pabouas mporpamMma paccuntana Ha 68 qacoB (2 ypoka B Hefienmo). Vcxons U3 3Toro, mpernonaraercs ClIeayomlee pacupeaeseHie YacoB:

JI;I;')H HaumenoBanue paszaenos KonnuectBo yacoB r?g:;;f;HHHe (mpposbic) - obpasosareLHLIe
Pasnes 1. BBenenue
1.1 E)OGI;TI:IE)::;;I:» szcgiiz?c{:e 3Hanmit - paspena  «Hemeramisl W X 24 bubmmorexa [{OK https://m.edsoo.ru/7f41a636
Paznes 2. MeTaJliIbl M MX COEIMHEHHSA
2.1 OO61re CBOMCTBAa METAJIIOB 11 bubauoreka I{OK https://m.edsoo.ru/7f41a636
2.2 Baxneiimne MeTaJUTbl 1 UX COCIUHEHUS 23 bubnmoreka [HOK https://m.edsoo.ru/7f41a636
Pazngen 3. Xumus u okpyskamomas cpeia
3.1 BemecTBa u Marepualbl B )KH3HHU YEIOBEKa bubmmoteka [OK https://m.edsoo.ru/7f41a636
3.2 [ToBTOpenue
Utoro 68
KAJIEHJAAPHO-TEMATHYECKOE (INIOYPOYHOE) INIAHUPOBAHHME 11O XUMHUHU 10 KJIACC

Ne Tema ypoka OnexTpoHHbIe U POBBIE 00pa30BaTEIbHbIC Hara
1/ pecypcehl IJIaH (akr
1 O0111as1 XapaKTEPUCTHKA rAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa bubnuoteka [{OK https://m.edsoo.ru/00addfe2

Xnoposogopoa. CosnisiHast KUCJIOTa, XAMHYESCKIE CBOHCTBA, MOJyYeHHE, TPUMEHEHHUE bubmmoreka [IOK https://m.edsoo.ru/00ade104
3 [Ipaktudaeckas padora Ne 1 o Teme «I[lodydeHue COISTHOM KUCIOTHI, U3y4YeHUE € Bubnmmorexa LIOK https://m.edsoo.ru/00ade348

CBOWCTBY»
4 Brrurcnenust mo ypaBHEHUSIM XUMHUYECKUX PEAKINil, €CITH OTMH U3 PEareHTOB JaH B bubmmoreka LIOK https://m.edsoo.ru/00ade488

H30BITKE
5 OO6mras xapakTepucTuKa 31eMeHToB VIA-Tpynms! bubmmoreka [IOK https://m.edsoo.ru/00ade64a
6 Annorponabsie MoguduKanmu cepbl. HaxoxieHue cepbl U €€ COeIMHeHNH B IPUPOIE. bubmmoreka LIOK https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOMCTBA CEPBI

CepoBo1opo1, CTpOCHHE, PU3NIECKUE U XMMUYCCKUE CBONCTRA bubmmoreka [JOK https://m.edsoo.ru/00ade802
8 Oxcuipl cepbl. CepHasi KHUCIIOTa, PU3NIESCKUE M XMMHUYECKHE CBOWCTBA, TPUMEHEHUE bubmuoteka [{OK https://m.edsoo.ru/00adea28
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9 XUMHYECKUE PEaKIINH, JIeKAIIUe B OCHOBE MIPOMBIILIEHHOTO criocoba morydeHus Bubnmotexa LIOK https://m.edsoo.ru/00adec8a
CEPHOU KUCIOTHL. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpellbl COCAUHEHUSIMU
cephl

10 Brruricnienrie MaccoBO# JTONTM BBIXO/IA TIPOAYKTA PEAKIHH bubmmoreka [{OK https://m.edsoo.ru/00adec8a

11 OO0m1ast XapaKTepUCTHKA JIEMEHTOB VA-Tpyninbl. A30T, pacipocTpaneHue B npupozae, | bubmuorexa LIOK https://m.edsoo.ru/00adeea6
(uznUeckre U XMMHUYECKHE CBOMCTBA

12 AMMHax, ero pusuuecKkne 1 XUMHUIECKIE CBOMCTBA, IOTyUYCHHE U IPUMEHEHHE bubmmoreka IHOK https://m.edsoo.ru/00adf004

13 [Ipaktuueckas padora Ne 3 o Teme «I[lonyuenne ammuaka, M3yueHHe ero CBOHCTB» Bbubnmnoreka LIOK https://m.edsoo.ru/00adf180

14 A3oTHas KHCIOTa, e€ Gu3nUeckne M XMMUYEeCKHE CBOMCTBA Bbubmmnoreka LIOK https://m.edsoo.ru/00adf306

15 Hcmonp30BaHme HUTPATOB U COJIE aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX YIOOpeHHH. bubmmoreka IIOK https://m.edsoo.ru/00adf518
XUMHUYECKOE 3arps3HeHUE OKPYKAIOIIEH Cpeabl COSTUHEHUSIMU a30Ta

16 ®ocdop. Oxeun pocdopa (V) u pochopHas kuciaoTa, GU3NUECKUE U XUMHUUECKUE Bubnmmorexa LIOK https://m.edsoo.ru/00adf68a
CBOWCTBA, OJIyUCHHE

17 Hcnonk3zoBanue pocdaros B kauecTBe MUHEPAIbHBIX YIOOpEHUA. 3arpsi3HeHne Bubnmotexa LIOK https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl pocharamu

18 Yrnepon, pacnpocTpaHeHne B IpUpoae, pusndeckie 1 XUMHIESCKIE CBOWCTBA Bubmmoreka LIOK https://m.edsoo.ru/00adfd9c

19 Oxcupl yrieposa, ux (pu3mdeckne U XMMUIECKIE CBOMCTBA. DKOJIOTHUECKIE bubmmoteka [{OK https://m.edsoo.ru/00adfebe
po0JIeMBl, CBsI3aHHbBIE ¢ OKcHIoM yriepoaa (IV)

20 VYrojpHas KHCI0Ta U € COIU bubanorexa I{OK https://m.edsoo.ru/00ac006¢

21 [Ipaktuueckas padora Ne 4 o Teme «Ilomyuenue yrnekucinoro raza. KauectsenHas bubnmorexa LIOK https://m.edsoo.ru/00ae027¢
peakiiys Ha KapOOHAT-UOH»

22 [TepBoHauanbpHBIE MOHSATHS 00 OpPraHMYECKUX BEIIECTBAX Kak 0 coenuHeHusX yrmepona | bubmmoreka LIOK https://m.edsoo.ru/00ae054e

23 Kpemuuii u ero coenuHeHus Bubmuoreka [1OK https://m.edsoo.ru/00ac080a

24 [Ipaktuueckas padora Ne 5. Pemenne skCriepuMEHTAIBHBIX 3a/1a4 110 TEME Bbubmmnorexa LIOK https://m.edsoo.ru/00ae0bf2
«BaxHeiinve HeMeTaJIbl U UX COSTMHCHUSY

25 O01as XapaKTepUCTHKA XUMHUYECKUX II€MEHTOB — METAJIJIOB. bubmoreka [1OK https://m.edsoo.ru/00ac103e

26 CrpoeHne MeTaioB bubnmoreka LIOK https://m.edsoo.ru/00ael03e

27 Mertanieckas CBI3b U METALIMYECKAs! KpUCTAIUTHYECKAs peIETKa. bubnmoreka [IOK https://m.edsoo.ru/00ael03e

28 dusnueckre 1 XUMHYECKIE CBOMCTBA METAJIOB bubanorexa I{OK https://m.edsoo.ru/00ae103e

29 KontponpsHas paboTta 1o npoiieHHOH riiaBe « BakHelne HeMeTauibl U uX bubmmoreka [IOK https://m.edsoo.ru/00ael156
COCJIMHEHMD»

30 Pa6ora Haxg omrOkamu. O0O00IIEHHE U CUCTEMATH3aIMs 3HAHUN. bubanoreka I{OK https://m.edsoo.ru/00ac103e

31 ONEKTPOXUMHUYECKUN DSl HAPSKEHUN METaJJIOB bubmmoreka [IOK https://m.edsoo.ru/00ael 156

32 O061ue ciocoObl MOTyYeHUs] METAJUIOB. bubanorexa L{OK https://m.edsoo.ru/00ac103e

33 CrnnaBel M MX IpUMEHEHHE B OBITY ¥ IPOMBIIIIIEHHOCTH
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34 Brranciienust mo ypaBHEHUSIM XUMUYECKHUX PEaKIUi, €CIM OJMH U3 PEarcHTOB Bubnmmotexa LIOK https://m.edsoo.ru/00ae1278
COZICP)KUT IPUMECH
35 IToHsiTHE O KOPPO3UU METAIIOB
36 I1]e04HbBIC METaJLIBI bubmmoreka [{OK https://m.edsoo.ru/00ae14b2
37 OKCHITBI ¥ TUAPOKCUIBI HATPHS U KU bubmmoreka [IOK https://m.edsoo.ru/00ae14b2
38 IIpuMeHeHre MEIOYHBIX METAJIJIOB M UX COCTUHEHHUE
39 [lenouno3eMenbHBIE METAJIBI — KaIbIUA M MarHHi bubmmoreka [1OK https://m.edsoo.ru/00ac103e
40 ®du3nyecKue CBOMCTBA MArHUS M KaJIbITU bubanorexa LIOK https://m.edsoo.ru/00ac103e
41 XUMHUECKHE CBOMCTBA MATHUS U KATbIHS bu6mmoreka IIOK https://m.edsoo.ru/00acl5e8
42 BaxHelmme coeqMHEHNS KaIbIVsI
43 O606menune. Buneo «®u3nueckne CBOWCTBA IMIETOYHBIX MeTauioBy (POILI) https://uchebnik.mos.ru/material view/atomic_o
bjects/5254843?menuReferrer=catalogue
44 JKECTKOCTB BOIBI M CITOCOOHI €€ yCTpaHeHHUs bubmmoreka IIOK https://m.edsoo.ru/00aelSe8
45 [IpakTrueckas pabora 1o Teme «KECTKOCTh BOJIBI M METOJIBI €€ YCTPaHSHUS bubmmoteka [OK https://m.edsoo.ru/00aelSe8
46 AroMHuHMIA
47 ®du3nyecKre CBOMCTBA aTIOMEHHUS bubanoreka [IOK https://m.edsoo.ru/00ae1886
48 XHUMHYECKHE CBOMCTBA allOMEHHS
49 AmMdoTepHBIe CBOWCTBA OKCHIA U THIPOKCHIA
50 Keneso Bubmuoreka IIOK https://m.edsoo.ru/00aeclc64
51 Du3nyecKue CBOMCTBA kKenne3a XMMUYECKHE CBOMCTBA XKeJle3a
52 KonTponbkHast pabota no teme «BakHelilre MeTaubl M KX COCIMHEHHSDY Bbubmmoreka [IOK https://m.edsoo.ru/00ae1d86
53 Pabora Haj ommOkamu. O000IIEHNE U CUCTEMATH3AINAS 3HAHUHA Bbubmoreka [1OK https://m.edsoo.ru/00ae35¢6
54 Oxcuppl, ruapokcu bl ¥ conu xenesa (11) u xenesa (I1I) bubmmnoreka LIOK https://m.edsoo.ru/00ae35e6
55 0O06006mmenne o Teme «Metamnely. [I[puMeHeHHE METaILIOB. bubmoreka [1OK https://m.edsoo.ru/00ae35e6
56 [Ipaktudeckas padora Ne 7. Pemenne sKkCriepUMEHTAIBHBIX 3a]1a4 110 TeMe Bubnmmorexa LIOK https://m.edsoo.ru/00ae3de8
«Baxneinme MeTauIbl M X COSTMHCHHUS
57 Beraunciienust Mo ypaBHEHUSIM XUMUYECKHX PEaKIMid, €CIM OJIMH U3 pEearcHTOB J]aH B bubmmoreka [IOK https://m.edsoo.ru/00ael1750
M30BITKE WIN COIEPKHUT NpUMecH. Brruncienuss MaccoBOi 10JIM BBIXO/1A IPOAYKTa
peaximu
58 O606menue no reme «CrnocoObl NOTyYeHHs U IPUMEHEHNE METAJIJIOBY https://uchebnik.mos.ru/material_view/atomic_o
bjects/8423338?menuReferrer=catalogue
59 BeniecTBa 1 Marepualibl B HOBCEIHEBHOM AKU3HU YEJIOBEKA bubmuoreka [{OK https://m.edsoo.ru/00ae3£50
60 besonacHoe MCTOJIb30BaHNE BELIECTB M XMMUYECKHX PEaKIMH B OBITY. bubmmnoreka LIOK https://m.edsoo.ru/00ae4270
61 [IepBast moMoIIb NPH XUMHUUYECKHUX 0XKOTax M OTPaBJICHUSIX bubmamnorexa LIOK https://m.edsoo.ru/00ae3£50
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62 XUMHYECKOE 3arpsa3HeHUE OKPYKAIOIIEH Cpeabl bubmmnoreka LIOK https://m.edsoo.ru/00ae4270

63 Ponb XMMHU B pellICHUH 9KOJIOTMYECKHUX MPOOIIeM Bbubmmnoreka LIOK https://m.edsoo.ru/00ae4270

64 HtoroBas KOHTPOJIbHAS paboTa

65 PabGora Hag ommOkamu. O000IIEHHE H CHCTEMAaTH3aIMs 3HAHUH bu6mmoreka [1OK https://m.edsoo.ru/00ac0dOa

66 O0001IeHNE 1 CUCTeMAaTH3allVsl 3HAaHUY TI0 TIPOACHHOM aBe «Baxueimue meramnsl | bubnuoreka [{OK https://m.edsoo.ru/00ae0d0a
U MX COCJTUHEHUS

67 O0600meHne 1 CHCTeMaTH3alns 3HaHUH 110 TTPOHIeHHOM 1aBe «BemecTsa u bubmmoreka [IOK https://m.edsoo.ru/00adb33c¢
Marepuabl B )KH3HU YEIOBEKA

68 0O606menue 3a kypc 10 kmacc bubmmoteka [{OK https://m.edsoo.ru/00ad9cb2

Kpurepun ouennBanust
IIpoBepka u OLeHKA 3HAHMI U YMEHUI y4alIuXcs.

Pesynbrarsel 00y4eHMs! XUMUU JTOTKHBI COOTBETCTBOBATH OOIIMM 3a/1auaM MpeaMeTa H TpeOOBaHHUSAM K €r0 YCBOCHHUIO.

Pe3ynerarel 00y4eHHUs OLIEHUBAIOTCS 110 MATHOAIBHON cucTeMe. [IpH OLleHKe YUUTHIBAIOTCS CIEAYIOIINE Ka9eCTBEHHBIE TOKA3aTeNI OTBETOB:
- D1yOuHa (COOTBETCTBUE U3YUYCHHBIM TEOPETUUCCKUM 0000IIECHUSIM);

- OCO3HAaHHOCThH (COOTBETCTBUE TPeOYEMBIM B ITPOrpaMMe YMEHHUSIM IPUMEHSTH OTYyYEeHHYIO HH()OPMAIIHUIO);

- TIOJTHOTA (COOTBETCTBUE O0BEMY MTPOrpaMMBbI U HHPOPMAINK YIeOHUKA).

[Ipu onieHKe yYUTHIBAETCS YUCIIO U XapaKTep OMMOOK (CYIeCTBEHHbBIE U HECYII[ECTBEHHBIE).
CymiecTBeHHbIE OIIMOKH CBSI3aHbI ¢ HEJOCTAaTOYHOM ITyOMHON M OCO3HAHHOCTBHIO OTBETa ( HApHMeEp, YUEHUK HEMPaBWIBHO yKa3ajl OCHOBHBIC MPU3HAKH MOHATHH,

SIBJICHUH, XapaKTePHbIC CBOWCTBA BELIECTB, HEIIPABUIBHO C(HOpMYITMPOBAI 3aKOH, IPABUIIO U IIP., MM YYEHUK HE CMOT IPUMEHHUTH TEOPETHUYECKHUE 3HAHUS /151 OOBSICHEHUS U
npejicka3aHus SBJICHUH, YCTaHOBJICHHUS IPUYUHHO- CJICJICTBEHHBIX CBsI3EH, CPAaBHEHUSI U KJIaCCH(PHUKAIIUK SBICHUH U T.I1.).

HecyiecTBeHHbIC OIIMOKK ONPEACIISAIOTCS HEMOJHOTOW OTBeTa (HampuMep, YIyIIeHHEe M3 BUIA KaKOro- JIM0O HeXapakTepHOro (akra Mpu OMHUCAHUU BEIICCTB,

mporiecca). K HUM MOXXHO OTHECTH OTOBOPKH, OITMCKH, JTOMYIICHHBIE N0 HEBHUMATEIBHOCTH (HAmpuMmep, Ha ABa W Oollee YpaBHEHHWS peaKIWid B MOJHOM HOHHOM BHJIE
JIOTTYIIIEHA OJIHA OIMOKa B 0003HAUYEHUH 3apsiia HOHA).

Pe?:y.HBTaTBI o6yquI/151 IIPOBEPAIOTCA B IIPOLECCE YCTHBIX U MMCbMEHHBIX OTBETOB YYaIllUXCA, d TAKIKE IPHU BBIITOJIHCHUN UMW XUMHWYCECKOI'O SKCIICPUMEHTA.

OueHka yCTHOTO OTBeTa

OtrMmeTka «S»:

- OTBET IOJIHBII U NPaBUJIbHBIM Ha OCHOBAaHUM U3YUYEHHBIX TEOPUIL;

- MaTepuai U3JI0KEH B ONPEAETIEHHOMN JIOTHYECKOH MMOCIIEI0BATENEHOCTH, JIUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIH.

OtrMmeTka «4»:

- OTBET MOJIHBIA U MPaBUIIBHBII Ha OCHOBAaHUH M3YUYEHHBIX TEOPHI;

- Marepuajl HM3JI0KEH B OINpPEACNEHHOW JOrMYecKOod MOCIEeNOBAaTEeNbHOCTH, HO NMPH 3TOM JIOMYLICHBI JIBE- TPH HECYLICCTBEHHbIE OIIMOKH, WCIPaBICHHBIE MO

TpeOOBaHUIO YUUTEIIS.

OtMmeTka «3»:
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-OTBET IOJIHBIM, HO IIPH 3TOM JIOIMYIIICHA CYIIIECTBEHHAs OIIMOKA UJIM OTBET HETIOJIHBIH, HECBA3HBIMH.

OTMeTKa «2»:

- IIpH OTBETE OOHAPYKEHO HEMOHUMAHHUE YUYaIIUMCs OCHOBHOTO COJEpXKaHUS yUIeOHOTO Marepualia Mild JOMYIIEHBI CYIIECTBCHHBIC OIIMOKH, KOTOPBIE YJalluics He
MOJKET HCIIPABUTH MPH HABOSIINX BOMIPOCAX YUUTEIS.

OueHka 3KCepUMeHTATBHBIX YMEHUH.

OreHKa CTaBUTCS HA OCHOBAaHUH HAOJIIONEHUS 33 YJaLIUMUCS U IMCbMEHHOTO OT4ETA 3a paboTy.

OtmeTka «S»:

- paboTa BBIMIOIHEHA MTOJTHOCTHIO U MPaBUIIBHO, CACTIaHbl IPaBUIbHbIC HAOMIOACHUS U BHIBOBI;

- DKCTIEPUMEHT OCYIICCTBIIEH M0 IUTaHY C YYETOM TEXHUKHU O€30MaCHOCTH U MpaBui paboThI ¢ BellecTBaMK 0 000pyI0BaHUEM;

- IIPOSIBJICHBI OPraHU3alUOHHO-TPYAOBbIE YMEHUs (IIONIEP)KUBAIOTCS YHCTOTa PadO4ero MecTa U MOPsAJOK Ha CTOJE, SKOHOMHO PAaCXONyIOTCSl PEaKTHUBBI).

OtmeTka «4»:

- paboTa BBHIONHEHA NPaBWIBHO, CHENaHbl TpPaBWIbHBIE HAOMIONCHHS W BBIBOABI, HO TMPH 3TOM OKCIEPHUMEHT MPOBENEH HE MONHOCTHIO WM AOMYIICHBI
HeCyIIeCTBEHHBIE OITHNOKH B pabOTe C BEIIECTBAMH U 000PY/TOBaHUEM.

OtmMmetka «3»:

- paboTa BHINOTHEHA IPABWIILHO HE MEHEE YeM Ha MOJOBUHY I JIOMYIeHa CyIIecTBEHHAas OMMOKa B X0/€ SKCIIEPUMEHTA, B 00bSCHEHNH, B 0(OPMIICHUHU paboTEhI, B
COOJTIOIEHUH TIPaBHJI TEXHUKHU 0€30MacCHOCTH MpU paboTe C BellecTBaMH U 000pyIOBaHUEM, KOTOPasi HCIIPABIIAETCS 10 TPEOOBAHHUIO YUUTEIIS.

OtMmeTKa «2»:

- IONYIICHBI IBE WK OoJiee CYIIECTBEHHBIC OMIMOKH B XOJ€ IKCIIEPUMEHTa, B O0BSCHEHUH, B O)OPMIICHUH PaOOTHI, B COONIONEHUH TNPABIII TEXHUKH O€30MaCHOCTH
npu paboTe ¢ BeulecTBaMK U 000pyI0BaHNEM, KOTOPBIEC yUaIlUiCs HE MOXKET UCIIPABUTH IaXKe TI0 TPeOOBAHUIO YUUTES.
OueHka yMeHHUil peliaThb IKCIePUMEHTAIbHbIE 321a4H.

OtMmeTka «S»:

- TIJIaH pelIeHUsI COCTaBJIeH MPABUIIBHO;

- IPaBUJIBHO OCYIIECTBIIEH MOAO0P XUMHUECKUX PEAKTHBOB H 000PYI0OBaHUS;

- JaHO TIOJTHOE OOBSICHEHHUE U ClICJIaHbI BHIBOADI.

OtmeTtka «4»:

- TIJIaH pelIeHUsI COCTaBJIeH MPABUIBHO;

- MPaBUJIIBHO OCYLIECTBJIEH MOA0OP XMMUYECKHX PEaKTHBOB U 00OPYIOBaHMS, HO MPH 3TOM JOIYIIEHO HE OoJjiee JBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHHU U
BBIBOJIAX.

Otmetka «3»:

- IUIaH PELICHUs COCTABJICH NPaBUIILHO;

- IPaBUWJIBHO OCYIIECTBIEH MOJO0P XUMHUECKUX PEAKTHBOB M 000pYI0BaHUsI, HO JIOMYIIEHa CYIIeCTBEHHAs OLIMOKa B OOBbSICHEHUU U BBIBOJAX.

OTrMmeTka «2»:

- JOIYIIEHbI BE WK OoJiee OIMOKM B IJIaHE PELICHUs, B IOI00pPE XMMUUECKUX PEaKTUBOB U 000pYyIOBaHuUS, B OObSICHEHUH U BBIBOJAX.
OneHka yMeHHii pemiaTb pac4éTHbIe 32124,

OtrMmeTka «S»:

- B JIOTHYECKOM PacCyKJIEHUH U PEIICHNH HEeT OIMMOOK, 3ajjada peleHa palioHaIbHBIM CIIOCOOOM.

OtmeTka «4»:

- B JIOTHYECKOM PACCYXXJCHWU W PENICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajjada pelleHa HepalroOHaJ bHBIM CIOCOOOM WM JIONMYIIEHO He Oosiee JBYX
HECYIIECTBEHHBIX OIINOOK.

OtmeTka «3»:
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- B JIOTHYECKOM PaCCyKJCHUH U PEIICHNH HEeT CYIECTBEHHBIX OMNOOK, HO JOIMyIIeHa CyIeCTBEHHAs OIMOKa B MaTeMaTHIeCKuX pacuérax. OTMeTKa «2»:

- UMCIOTCA CYIICCTBCHHLIC OIIHOKH B JIOTHYECKOM pacCyxJiICHUU U B PCHICHUM.

OneHka NCbMEHHBIX KOHTPOJIbHBIX paloT.

OtMmeTKa «5»:

- OTBET ITOJTHBINA ¥ TIPaBUIIBHBIN, BO3MOXXHA HECYIIIECTBEHHAS OIIHOKA.

OTMeTKa «4»:

- OTBET HEMOJHBIN MK JOMYIIEHO He 0oJiee IBYX HEeCYIIECTBEHHBIX OIIMOOK.

OtmMmeTKa «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM Ha IOJIOBUHY, IOMYIICHA OJ[HA CYIISCTBCHHAS OIIMOKA U MTPH 3TOM JIBE- TPU HECYIIICCTBCHHBIC.
OTMeTKa «2»:

- paboTa BBITTOTHEHA MEHBIIIE, YeM Ha MOJIOBIUHY HJIA COAEP)KUT HECKOIBKO CYIIECTBEHHBIX OMIMOOK.

[Tpu o1ICHKE BBHIMIOIHEHUS TMCHbMEHHOM KOHTPOJIBHON pa0OThl HEOOXOAUMO YUHMTHIBATH TPEOOBaHUS eIUHOTO Opdorpaduueckoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIbHYIO Pa0OTy KOPPEKTUPYET MPEIIIECTBYIOIINE ITPH BBICTABICHHH OTMETKH 32 YETBEPTh, TIOJyTOANE, TOI.

OueHnka TecTOBbIX padoT.
TecThl, cocroslye W3 IATH BOMPOCOB MOXHO HCIIONB30BATh IOCNE HM3YYCHHS Kakiaoro Mmarepuana (ypoka). Tect m3 10—15 BompocoB wcmomb3yercs mis
nepuoauueckoro KoHTposs. Tect u3 20—30 BonpocoB HEOOXOAUMO UCIIONIB30BATh Ul HTOTOBOrO KOHTpoJs. [Ipu olleHNBaHUY MCHONB3YETCs ClIEMyIoIas MKana: Ui TecTa
U3 IIITHU BOIIPOCOB

* HET OIHMOOK — OIIEHKA «5»;

* OJIHA OIITHOKA - OLIEHKA «4»;

* IBE€ OIIMOKH — OLICHKA «3%»;

* TpHU OIMMOKH — OlleHKa «2». [l Tecta u3 30 BOIpocos:
* 25—30 npaBUJILHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBMIIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUJILHBIX OTBETOB — OLICHKA «3»;

MeHblIe 12 TpaBUIIbHBIX OTBETOB — OLIEHKA «2).

Ouenka pedepara.

Pedepar onlenuBaeTcs 1Mo CieayONIM KPUTEPUSIM:

* cobmrofieHNe TpeOOBaHU K €ro 0 OpPMIICHHIO;

* HEOOXOUMOCTb U JIOCTaTOUYHOCTH JUISl PACKPBITHSI TEMBI IPUBEACHHON B TeKCTe pedepara nHpopMaIum;
* yMeHHe 00y4aroIerocsi CcBO0OOIHO U3JIaraTh OCHOBHBIE HJIEH, OTPaXKEHHbIE B pedepare;

* CIIOCOOHOCTH o6yqa10merocsl IMOHATH CYyTb 3aaBaCMbIX YJICHAMU aTTeCTaLIPIOHHOfI KOMHCCHHU BOIIPOCOB U C(I)OpMyJ'II/IpOBaTL TOYHBIC OTBCTHI HA HUX.

WTOT'OBBIN TECT IO XUMHWH 10 KJIACC

Al DnexTpoHHast GopMysia aToMa MarHusi:
1)1s°2¢? 2) 1s%2s*2p®3s? 3) 1s%2s%2p®3s! 4) 1s*2s* 2p®3s°3p?
A2 B kakom psiry XMMHYECKHE 3JIEMEHTHI PaCIIONIOKEHBI B MOPSAAKE YCUICHUS] METAIUTMIECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3 Mertain, 001a1ar0IIHi CaMOi BHICOKOM 3JIEKTPOIIPOBOIHOCTHIO, - 3TO
1) >xene3o 2) Menp 3) cepebpo 4) amoMuHHAN
A4 Haunbonee sHepru4Ho B3anMOAEHCTBYET C BOJOM:
1) xamnwii 2) Harpuit 3) xanpuui 4) Maraui
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A5

T'unpoxcua MUHKa B3aUMOJEHCTBYET C KaKIBIM U3 BYX BEIICCTB:

T10 TJIaHy KOPPEKTHPOBKHU

1) HCl u CO; 2) NaOH u H>SO4 3) SiO, u KOH 4) NaNOs u H2SO4
A6 Mertonap! nepepaboTKU pya, OCHOBAaHHBIE HA BOCCTAHOBJICHUN METAIJIOB M3 OKCHJIOB NIPU BHICOKHMX TEMIIEPATypax, Ha3bIBAIOTCS:
1) rupoMeTaITYprus  2) NUpOMETAJLTYprus 3) 9MeKTPOMETaJLTyPrusi 4) raipBaHOCTETUs
B1. YcTaHOBUTE COOTBETCTBHE MEKAY BELIECTBAMH, BCTYIAIOLINMU B PEAKIMIO U MPOLYKTaMHU UX B3aUMOJCHCTBUS
PEATUPYIOIIME BEIHIECTBA MMPOAYKTBI PEAKIIMN
A) CaO + CO,— 1) Ca(OH)
b) Ca(OH),+ SO, — 2) CaCOs+ H2O A 5 B T
B) Ca+H.0 —» 3) CaSO4+ H20
I') Ca (HCOs), + Ca(OH), — 4) Ca(OH), + H
5) CaS0Os; + H,O
6) CaCOs
KJIIOY
Al A2 A3 A4 A5 A6 B1
2 2 3 1 2 2 6542 .
JIneT KoppeKTHPOBKM padoyeii MporpaMMbl
Knacc Ha3Banue pasnena, TeMbl [ara nposenenust IIpununna [ara nposeaeHus no

pakry

[okymeHT co3aaH B anekTpoHHon copme. Ne XMMUA 9B knacc ot 01.09.2025. VicnonHutens: MapTbiHoBa J1.P.
Ctpanuua 15 n3 17. Ctpanuua cosgara: 29.11.2025 16:10

il INIEKTPOHHBIH
=¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon copme. Ne XMMUA 9B knacc ot 01.09.2025. VicnonHutens: MapTbiHoBa J1.P. 0 INEKTPOHHbIA
Ctpanuua 16 us 17. Ctpanuua cosgara: 29.11.2025 16:10 =¥ TATAPCTAH



Jluct cornacoBanus k gokymeHTy Ne XMMUA 9B knacc ot 01.09.2025
WHnunaTop cornacoBaHus: MaptbiHoBa J1.P. dupektop
CornacoBanue nHngumpoBaHo: 29.11.2025 16:10

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 MaprtbiHosa J1.P. 29.11.2025 - 16:10
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